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METEOROLOGY

A moderately strong EI Nifio weather pattern was likely the main reason for the series of
storms that moved across Arizona during the January 17 822 period. At this time of year
the jet stream (area of strongest winds aloft) statistically tracks across the central

Pacific and as it approaches the west coast moves northeast toward the Pacific
Northwest. But during this series of events, due to the EI Nifio, the jet stream was
located much farther south dcrossing California and Arizona.

This was important as storms typically follow the jet stream; so they too tracked much
further south, result ing in a long fetch of moisture moving across the Pacific into
California and Arizona.

The first storm of consequence took place Tuesday, January 19 and resulted in an
average of about an inch of rain across Maricopa County. Runoff from this storm was
minimal due to rather low antecedent moisture in the soils.

The next rain event developed Wednesday night. At least two fast moving weather
disturbances moved through central Arizona , with the event lasting through Thursday
night. The heaviest rain during this period was ahead and with a cold front that
marched across central Arizona Thursday.

Due to the combination of a wet atmosphere, strong dynamics, and ground that had
become close to saturated due to the previous storm, heavy rain during this period
quickly resulted in runoff/flooding.  As a side note there were also strong gusty winds
late Thursday &locally to over 60 mph.

The bulk of the storm moved off to the east during the night Thursday. There were
lingering showers Friday, mainly due to residual moisture and daytime heating, but no
additional or new flooding of consequence.
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Figure 2 above shows a line of severe thunderstorms associated with the passage of a cold front
at approximately 9:00 PM MST on 01/21/2010. Near this time, the Durango Complex weather
station recorded a peak wind gust of 32 mph and barometric pressure of 995 m illi bars (29.39
in/HQ).

Table | dPeak Wind Gusts Recorded by Maricopa County Weather Stations
on the evening of Jan. 21, 2010

Station Name Location Peak Gust (mph)
Bartlett Lake NE Maricopa Gounty 44
Carefree Ranch NE Maricopa County 35
Durango Complex Central Maricopa County 32
Gila Bend Landfill SWMaricopa County 37
Horsethief Basin Southern Yavapai County 63
Lake Pleasant North -Central Maricopa Co. 43
Mobile South-Central Maricopa Co. 37
Rackensack Canyon NE Maricopa County 72

South Mtn. Park Central Maricopa County 31



PRECIPITATION

Summary Statistics:

Total FCDMAutomated Rain Gages Installed: 306
Number of Rain Gages which failed to operate during the storms: 7
Overall Percent Operational Automated Rain Gages for the Month: 98.8%

For the month of Jan uary 2010,

Number of gages recording more than:
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This5-dayrainfall f or ecast was i ssued by the Nati

Hydrometeorological Prediction Center on January 17" at 3:35 PM MST for the period

Sunday Jan. 17" 5:00 PM MST through Friday Jan. 22% 5:00 PMMST. It was reasonably

accurate, and alerted many emer gency responders and the media as to the severity of

expected rainfall in the coming week.

onal

W



MAS 0L0Z/ELT0 pelesld

00:2Z 010Z/2Z/10 - 00:2¢ 0102/0Z/10 (sayaul) uoljeydioaid

UoalaL} pauleLod ejep alj o dew i jo
asns(L 10 asn Aue Lol fugness jyoid j50)Jo
safiewep Aipjdwexs 4o [2loeds [BRUSNbesUCD
‘Joadipul ‘1o8dip Aue 1oy Aped paiLy

AUE 10 135N 8U] 0] 3|0l 9 's8aA0(dws 53

Jo AUR 10 "DINGDL (11 JLens ou Ul esodind
Jejnoiped e Joj sseuy 10 AjjIgeiueydlaLl o
SBNUBLIEM PBI|dLUI ALE (LOREIWI| INOLEIM)
BUIPNaUL " palIdLLL 10 §Saldxs JaLisUm
'S8ljUBLIEM ||B PUB AUR SWIR[OSIP PLB ,'S| 5B,
dew sy sepiaoid DWAD 4 dew sy jo

551 0] palefad %SU || Salnsse Jasn ay |
eiep abef Ule. pelewone Loy

"7 Xiugoyd 'AunoD edoauely

10 PLISI] [03U0D poo|d 'LoLURIg

BUILLIBAA POD| B} A palesld deLl 51|

£4°0 MmO

FE8 ubiy ]

INfeA
0270122107 Ygy 3oepns

Aunog edoauepy D

shemybiH sAemaald

SdamH J0fe

02 01Z2 107Uy sinouoa

0Z70l1EZ 10" UBY s3fell e

aN3ao3a1

Figure 4 above was created with ESRI ARCMap® usigg-hour rainfal | totals from FCDMC ALERT
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amounts illustrate the effects of orographic lifting in this area of the State where storms moving

generally west to e ast will drop larger amounts of precipitation as they move upslope.
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FCDMCi 2801 W. Durango St., Phoenix, AZ 85009 (602) 506-1501

RAINFALLSTATISTICSAROUNDTHE COUNTY

1) Vulture
Mine Rd.
5260

2) Gladden
5170

3) Saddleback
FRS 5110

4) Sand Tank
Wash 6940

5) Queen Cr.
Rd. 6610

6) Dreamy
Draw Dam
4800

7) New River
Dam 5610

8) Cooks Mesa
5640

Figure 5

Ranfall amounts for all operational stations during this event are listed in Appendix A.

These summaries include 6-hour period totals for January 18 ™ through the 23, plus the

peak 6-hour, 12-hour, 1-day, 2-day and 4-day intensities for each gage. These durations

were chosen because they coincide with th ose provided in NOAA Atlas 14. Each column
begins with a hyperlink to the gageds history
information and other meta data .

In Figure 5 above, eight gages are chosen for detailed frequency analysis. These were

chosen both to cover many areas of the County, and because they also collected data in
January of 19936t he | ast oreally bigdé general ordi nfall
In Tables II-1X below, peak rainfall amounts for durations of 6 -hours to 7-days were

calculated for this storm, and for the month of January 1993. Return periods in the

form of Annual Exceedance Probability were interpolated for the Jan. 2010 durations.

We see from the tables that amounts f or this storm were generally greater than those

from 1993 in all cases but one d Dreamy Draw Dam in eastcentral Phoenix. However,
only two of the eight stations show truly impressive return periods: Gladden in the
northwest County was greater than 80 yea rs for durations of 1 -4 days, and Cooks Mesa in
the northeast County was greater than 500 years, also for durations of 1 -4 days. Here
again, orographic lifting is responsible for the larger rainfall amounts.



Table Il below is the NOAA Atlas 14Point Precipitation Frequency Estimate Table at the

latitude/longitude of the

Vulture Mine Road rain gage (5260). The red row lists the

recorded rainfall intensitie s from 01/18 -23/2010. The blue row is the interpolated

return

peri od

n

year s

for

each

dur at

black row shows a comparison to the rain intensities recorded for each duratio n in
January of 1993.

AE

P

(1-
in-Y)

2
5
10
25
50

100
200
500

1000 [1.09 |1.66

TABLE Il - Precipitation Frequency Estimates (inches)

5 |10
min jmin min
0.290.43|0.54
0.4210.64 |0.79
0.51/0.77 |0.96
0.63/0.95|1.18
0.71/1.08 |1.34
0.801.21 |1.50
0.891.35|1.67
1.00|1.52 |1.89
2.05

min |min |min
0.73
1.07
1.29
1.59
181
2.03
2.25
2.54
2.76

0.90
1.32
1.60
1.97
2.24
251
2.783.09
3.15 351
3.423.84

1.00
1.46
1.76
2.16
2.47
2.78

15 |30 |60 120 | 3

hr

1.06
151
1.83
2.25
2.59
2.93
3.30
3.80
4.21

6
hr
1.27
1.77
211
2.57
2.92
3.29
3.66
4.19
4.60

12 |24 | 48
hr | hr | hr
1.50(1.75/1.83
2.06 2.42 |2.56
2.44 |2.88 3.06
2.94 3.50 3.72
3.33/3.97 |4.22
3.714.47 |4.74
4.114.97 |5.27
4.64 |5.66 (5.98
5.05|6.21 6.55

for Vulture Mine Rd. # 5260

4 |7 |10
day |day |day
2.15/2.44 |2.69
2.98 (3.37 13.72
3.554.02 |4.42
4.30 4.84 |5.31
4.87 |5.48 |5.99
5.46 6.12 |6.68
6.06 6.78 |7.38
6.897.67 |8.31
7.548.36 9.04

20 | 30
day | day
3.35/3.90
4.60 5.37
5.40/6.32
6.38|7.51
7.08 8.36
7.76 19.20
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day
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day
4.59
6.36
7.51
8.93 |9.93
9.97 |11.05
10.9912.12
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8.39

8.4210.0211.99 13.17
9.27 |11.07 |113.29 |14.52
9.90 |11.86 |14.26 |15.52
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Vulture Mine Road 5260
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http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5260.pdf

Table 11l below is the NOAA Atlas 14Point Precipitation Frequency Estimate Table at the

latitude/longitude of the

Gladden rain gage (5170). The red row lists the recorded

rainfall intensitie s from 01/ 18-23/2010. The blue row is the interpolated return period
i n
shows a comparison to the rain intensities recorded for each duration in Jan . of 1993.
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0.24|0.37
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for each duration.

TABLE lll- Precipitation Frequency Estimates (inches)

15 |30 |60 120 | 3 6 |12 (24 48 | 4 7
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3.29 (3.80 |4.59
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for Gladden # 5170
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http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5170.pdf

Table IV below is the NOAA Atlas 14Point Precipitation Frequency Estimate Table at the
latitude/longitude of the  Saddleback FRSain gage (5110). The red row lists the
recorded rainfall intensitie s from 01/18 -23/2010. The blue row is the interpolated

return

January of 1993.
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TABLE IV- Precipitation Frequency Estimates (inches) for Saddleback FRS # 5110

5 /10 |15 |30 (60 (120 3 | 6 |12 (24 |48 | 4 | 7 |10 |20 |30 | 45
min |min 'min |{min |min {min | hr | hr | hr | hr | hr |day |day  day |day |day | day

0.26 /0.39 |0.49 0.65/0.810.90/0.95/1.10 |1.22 |1.29 |1.37 |1.55 |1.73 |1.88 |2.17 |2.51 |2.88
0.38/0.58 |0.72 0.97 |1.21 |1.33|1.39|1.59 |1.76 |1.89 |1.99 |2.26 |2.51 |2.74 |3.18 |3.68 |4.24
0.47/0.71/0.88 1.191.47 |1.64|1.721.94 |2.14 |2.30 |2.42 |2.75 |3.06 |3.35 |3.87 |4.45 |5.14
0.57/0.87 |1.08 |1.451.80|2.05|2.15 |2.42 |2.65 |2.87 |2.98 [3.41 |3.77 |4.15 |4.74 |5.43 |6.28
0.65/0.98 |1.22 |1.64 |2.03 |2.36 |12.51 |2.79 |3.04 |3.31 |3.41 [3.92 |14.33 |4.77 |5.41 |6.17 |7.13
0.72/1.10|1.36 |1.83 |2.27 |2.68 2.88 |3.19 |3.45 |3.76 |3.86 |4.45 4.90 |5.42 6.09 |6.90 7.97
0.791.21|1.50 |2.02 |2.50 |3.01 |3.28 |3.61 |3.88 |4.24 |4.32 |5.01 |5.49 |6.08 |6.77 |7.63 |8.80
0.89|1.35|1.68 2.26 |2.79 |3.47 |3.86 |4.22 |14.49 |4.91 |4.95|5.78 |6.31 |7.01 |7.70 |8.60 |9.91
0.96 |1.46 |1.81 2.443.01 |3.83 |4.33 |4.72 |4.99 |5.45 |5.50 |6.40 |6.96 |7.74 |8.41 |9.34 |10.74 |11.56
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http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5110.pdf

Table V below is the NOAA Atlas 14Point Precipitation Frequency Estimate Table at the
latitude/longitude of the  Sand Tank Waskhrain gage (6940). The red row lists the
recorded rainfall intensitie s from 01/18 -23/2010. The blue row is the interpolated

return period in years for eacobePrbhoabialt i oyno.

black row shows a comparison to the rain intensitie s recorded for each duration in
January of 1993.

TABLE V- Precipitation Frequency Estimates (inches) for Sand Tank Wash # 6940

AEP

(1-
in-Y)

2 10.22|0.33/0.41 |0.55|0.68|0.73 |0.76 |0.89 |0.99 |1.25 |1.30 |1.48 |1.63 |1.76 |2.17 |2.50 |2.90 |3.19
5 10.32/0.49 |0.61 0.82|1.01 1.09 |1.12 1.29 |1.42 |1.77 |1.84 |2.09 |2.29 |2.49 |3.07 |3.53 |4.14 |4.57
10 |0.39/0.60 0.74 |1.00|1.23 |1.34 |1.38 |1.57 |1.73 |2.13 |2.23 |2.54 |2.77 |3.01 3.67 |4.21 |4.95 |5.48
25 ]0.48|0.74|0.91 1.23|1.52|1.67 |1.74 |1.96 |2.14 |2.62 |2.75 |3.16 |3.42 |3.70 |4.45 |5.09 |5.97 |6.61
50 |0.55|0.83(1.03 |1.391.73|1.93 |2.02 |2.27 |2.46 |2.99 |3.15 |3.67 |3.95 |4.25 |5.04 |5.74 |6.72 |7.45
100 |0.61/0.93|1.16 |1.56 |1.93 |2.20 |2.33 |2.60 |2.79 |3.38 |3.57 |4.20 |4.50 |4.81 5.63 |6.39 |7.47 |8.28
200 |0.68|1.03|1.28 |1.73|2.14 2.48 |2.66 |2.95 |3.14 |3.78 |4.01 |4.78 |5.08 |5.41 |6.24 |7.04 |8.22 |19.09
500 0.76|1.16 |1.44 |1.94 |2.40 2.86 |3.13 |3.45 |3.63 4.34 |4.62 5.61 |5.93 |6.25|7.04 |7.90 |9.20 10.17
1000 |0.83 |1.26 |1.56 |2.10 |2.60 |3.16 (3.52 |3.86 |4.04 |4.78 |5.11 |6.29 |6.63 |6.92 |7.67 |8.56 |9.94 |10.98

5 /10 |15 |30 |60 (120 3 | 6 |12 |24 |48 4 | 7 |10 |20 |30 |45 | 60
min min |min |min |min {min | hr | hr | hr | hr | hr |day |day |day |day |day |day | day

Jan. |18 - |23, |2010|A 0.7510.75/0.8310.94 |1.81 |1.81
AEP | Yeairs <2 | <2 | <2 |<2| 3 3
Jan. |06 - |18, 1993 A 0.24 10.35/0.55/0.75/1.18 |1.46

Sand Tank Wash 6940
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http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/6940.pdf

Table VI below is the NOAA Atlas 14Point Precipitation Frequency Estimate Table at the
latitude/longitude of the Queen Creek Roadrain gage (6610). The red row lists the

recorded rainfall intensitie s from 01/18 -23/2010. The blue row is the interpolated

return period in years for each duration. AEP i s OAnnual Exceedance Pro
black row shows a comparison to the rain intensitie s recorded for each duration in

January of 1993.

TABLE VI- Precipitation Frequency Estimates (inches)  for Queen Creek Road # 6610

AEP

(1-
in-Y)

2 10.23/0.35|0.43 |0.58 |0.72/0.81 |0.86 |1.03 |1.16 |1.40 |1.45 |1.64 |1.81 |1.96 |2.45 |2.87 |3.36 |3.75

5 10.33/0.51/0.63 0.85(1.051.17|1.22 1.42 |]1.58 |1.95 |2.03 |2.33 |2.58 |2.79 |3.49 4.06 4.76 |5.31

10 |0.40/0.62 0.76 |1.03 |1.27 |1.41|1.47 |1.69 |1.87 |2.32 |2.44 |2.83 |3.13 |3.37 4.18 4.87 |5.69 [6.32

25 ]0.50/0.760.94 |1.26 |11.56 |1.73 |1.80 |2.04 |2.24 |2.82 |2.97 |3.49 |3.87 |4.16 |5.09 |5.92 6.85 |7.57

50 |0.57/0.87|1.07 1.45/1.79|1.97 |2.06 |2.31 |2.52|3.20 |3.38 |4.03 |4.46 |4.79 |5.77 |6.71 |7.71 |8.48

100 |0.64|0.98 |1.21 |1.63 |2.01 |2.21 |2.33 |2.59 |2.80 |3.60 [3.80 |4.59 |5.08 |5.44 6.45 |7.51 |8.57 |9.38

200 0.71/1.08 |1.34 |1.81|2.24 2.46 |2.61 2.87 |3.08 4.01 |4.24 |5.18 |5.74 |6.12 |7.15 |8.32 |9.42 10.25
500 10.81|1.23 |1.53 2.06 |2.55 |2.79 |3.00 3.26 |3.46 4.58 |4.84 |6.02 |6.68 |7.09 |8.08 9.40 |10.53 11.39
1000 |0.88 |1.34 |1.67 |2.24 |2.77 |3.05 |3.31 |3.57 |3.75 |5.03 |5.31 |6.70 |7.43 |7.86 |8.80 |10.24 |11.37 |12.23

5 /10 |15 |30 (60 (120 3 | 6 |12 (24 |48 | 4 | 7 |10 |20 | 30 | 45 | 60
min |min  'min |{min | min {min | hr | hr | hr | hr | hr |day |day |day |day | day | day | day

Jan. |18 - |23, |2010|A 1.18/1.18|1.57|1.85|3.03 |3.03
AEP | Yealrs 3 2 3 4 |13 | 9
Jan. |06 - |18, (1993 A 0.47/0.67|1.02 |1.10|1.81 |2.56

FIGURE10
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http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/6610.pdf























































